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DETAILED ACTION 

This office action is a first action on the merits. The instant application having 
Application number 10606935 has a total of 24 claims pending in the application; there 
are 6 independent claims and 18 dependent claims, all of which are ready for 
examination by the examiner. 

Objection 

The disclosure is objected to because of the following informalities: Page 15 
paragraph 3 line 5 the word "Th n" is grammatically incorrect. "Th n" should be replaced 
by - -Than- Correction is required. 

Page 15 paragraph 3 line 6 the word "comp nents n" is grammatically incorrect, "comp 
nents n" should be replaced by - -components in - -. Appropriate correction is required. 
In addition, the applicant is urged to review the specification to correct 
typographical errors such as those noted above. Correction is required. 

Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims18-21 are rejected under 35 U.S.C. 112, second paragraph, as being 
incomplete for omitting essential structural cooperative relationships of elements, such 
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omission amounting to a gap between the necessary structural connections. See 
MPEP § 2172.01. The omitted structural cooperative relationships are: lacks essential 
elements in claim preamble to disclose an apparatus. 

Claim Rejections - 35 USC § 101 

35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

Claims 18-21 are rejected under 35 U.S.C. 101 because the claimed invention is 

directed to non-statutory subject matter. 

With respect to claims 18-21, Applicant has claimed "an apparatus" for 

multiplexing optical signals with a plurality of wavelengths in the preamble to these 

claims; this implies that applicant is claiming a set of components, per se, lacking the 

underlying structure and function for any of the components. The claimed wavelength 

division apparatus does not define any structural and functional interrelationships 

between the components, which would permit the optical signal's functionality to be 

realized. Therefore, claims 18-24 are directed to non-statutory subject matter as 

wavelength multiplexing apparatus per se, i.e. the descriptions or expressions of the 

apparatus do not produced a useful, concrete, and tangible result. 
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Allowable Subject Matter 



Claims 2-12 and 16 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

The claim invention relates to A wavelength division multiplexing optical 
transmission system according to claim 1 , wherein the type of modulation of said signal 
light is an NRZ modulation type, and the equation model expressing the transmission 
characteristics of said optical multiplexer and said optical demultiplexer is the one in 
which the shape of each transmission band corresponding to the wavelength of each 
signal light is expressed, using a frequency f, the center frequency fc of the 
transmission band, full width at half maximum .A(f)of the transmission band, and a filter 
order "n", in the following equation/!" ( f ) = 10 log [ exp { - 2 In V 2 ( f - fc / 2 ) 2 n } ] (dB). 

Fujiwara et al (U.S. Publication No. 20020015212) teaches the type of 
modulation is an NRZ modulation type (see paragraph 0205), full width at half maximum 
.A(f) of the transmission band (see paragraph 0098). 

However, Fujiwara fails to teach a filter order "n", in the following equation, T (f) = 
10log[exp{-2hW2(f-fc /2) 2n }](dB). 

Since no teaching can be found of obtaining a filter order "n", in the following 
equation.T ( f ) = 1 0 log [ exp { - 2 In V 2 ( f - fc / 2 ) 2 n } ] (dB). Since dependent claims 
2-12 and 16 contain the language that is allowable as indicated above. Claims 2-12 and 
16 are therefore novel and non-obvious. 
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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 
the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claim 18-24 are rejected under 35 U.S.C. 102(e) as being anticipated by Way et 
al (U.S. Pub No 20020021464). 

With respect to claim 18 and 20 Way teaches a wavelength multiplexing apparatus for 
multiplexing optical signals with a plurality of wavelength (see figure 1 element optical 
transmitter 20), each component on a short wavelength side and a long wavelength side 
of each of said optical signals is eliminated using a filter (see figure 4; abstract; 
paragraph 0005), with a band narrower than spectrum width obtained based on a bit 
rate and a type of coding of each of said optical signals (see paragraph 0007 and 0008), 
to make spacing of said optical signs to be narrower than said spectrum width (see 
paragraph 0031). 
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With respect to claim 22 Way teaches An optical transmission system 
including a wavelength multiplexing apparatus for multiplexing optical signals with a 
plurality of wavelengths to output to a transmission path (see figure 1 elements 20), and 
a wavelength demultiplexing apparatus for demultiplexing wavelength division 
multiplexed light from said transmission path (see figure 1 element 44), each of said 
wavelength multiplexing apparatus and said wavelength demultiplexing apparatus 
eliminates each component on a short wavelength side and a long wavelength side of 
each of said optical signals using a filter with a band narrower than spectrum width 
obtained based on a bit rate and a type of coding of each of said optical signals (see 
figure 4 element 104; Paragraph 005) , to make spacing of said optical signals to be 
narrower than said spectrum width (see Paragraph 0031). 

With respect to claims 19, 21, and 23 Fishman teaches a polarization 
independent optical parts (see figure 1 elements 52, 54). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 1, 17, 13, 14 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Fishman et al (U.S. patent # 6,607,31 1) in View of IEEE reference " The road to 

multi-terabit/s WDM transmissions" by Sebastien Bigo. 
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With respect to claim 1 and 17, Fishman teaches A wavelength division 
multiplexing optical transmission system (see abstract), in which each signal light with 
different wavelengths output from a plurality of optical senders is multiplexed by an 
optical multiplexer to be transmitted to an optical transmission path (see figure 2 
elements 35), and wavelength division multiplexing signal light propagated through the 
optical transmission path is demultiplexer depending on respective wavelengths by an 
optical demultiplexer to be received by a plurality of optical receivers (see figure 2 
elements 70), a plurality of optical senders generates signal light (see figure 2 element 
35), a frequency spacing thereof is set as to approach spectrum efficiency (see column 
2 lines 61-62). Fishman fails to teach a bit rate, the product of a transmission distance 
and a transmission capacity becomes a maximum value, said product being calculated 
based on the determination of the type of modulation of signal light and also the 
assumption of an equation model expressing transmission characteristics of said optical 
multiplexer and said optical demultiplexer, and said optical multiplexer and said optical 
demultiplexer have transmission characteristics in which transmission bandwidth is set 
in accordance with said equation model, and also according to the spectrum efficiency 
at which the product of the transmission distance and the transmission capacity 
becomes a maximum value. 

However the IEEE reference teaches a bit rate, the product of a transmission 
distance and a transmission capacity becomes a maximum value, said product being 
calculated based on the determination of the type of modulation of signal light and also 
the assumption of an equation model expressing transmission characteristics of said 
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optical multiplexer and said optical demultiplexer, and said optical multiplexer and said 
optical demultiplexer have transmission characteristics in which transmission bandwidth 
is set in accordance with said equation model, and also according to the spectrum 
efficiency at which the product of the transmission distance and the transmission 
capacity becomes a maximum value (see Sebastien Bigo) . 

Therefore, it would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to which said subject matter pertains to have 
modified the WDM Optical Network system of Fishman by incorporating Sebastien 
Bigo's bit rate, the product of a transmission distance and a transmission capacity 
becomes a maximum value, said product being calculated based on the determination 
of the type of modulation of signal light and also the assumption of an equation model 
expressing transmission characteristics of said optical multiplexer and said optical 
demultiplexer, and said optical multiplexer and said optical demultiplexer have 
transmission characteristics in which transmission bandwidth is set in accordance with 
said equation model, and also according to the spectrum efficiency at which the product 
of the transmission distance and the transmission capacity becomes a maximum value. 
The motivation for this limitation in Fishman is to increase the bandwidth capacity as 
taught by IEEE reference. 

With respect to 13, Fishman teaches each of an optical multiplexer and 
demultiplexer is constituted using an arrayed waveguide grating (see column 1 lines 15- 
20). 
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With respect to claim 14, Fishman teaches an optical interleave using an 
interference filter and an array waveguide (see column 1 lines 15-20). 

Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fishman 
et al (U.S. patent # 6,607,311) and Sebastien Bigo as applied to claim 1 above, and 
further in view of Archambault (U.S patent No 6,567,196). 

With respect to claim 15, Fishman and Sebastien teach all the limitations of claim 
1 . They fail to teach a dielectric multi-layer film filter. 

However, Archambault teaches a dielectric multi-layer film filter (see column 3 
lines 64-67). 

Therefore, it would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to which said subject matter pertains to have 
modified the WDM Optical Network system of Fishman and the transmission capacity of 
Sebastien by incorporating a multi-layer film filter. 

The motivation for this modification of Fishman and Sebastien is to provide a 
method that reduces or eliminates the interference loss and also to minimize the cost of 
additional channels in optical multiplexer and demultiplexer system as taught by 
Archambault (see Archambault column 2 lines 6-1 1 ; column 3 lines 24-31 ). 

Claim 1,17 are rejected under 35 U.S.C. 103(a) as being unpatentable over Way 
et al (U.S. publication # 20020021464) in View of IEEE reference " The road to multi- 
terabit/s WDM transmissions" by Sebastien Bigo. 
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With respect to claim 1 and 17, Way teaches A wavelength division multiplexing 
optical transmission system (see figure 1 element optical transmitter 20), in which each 
signal light with different wavelengths output from a plurality of optical senders is 
multiplexed by an optical multiplexer to be transmitted to an optical transmission path 
(see figure 4; abstract; paragraph 0005), and wavelength division multiplexing signal 
light propagated through the optical transmission path is demultiplexer depending on 
respective wavelengths by an optical demultiplexer to be received by a plurality of 
optical receivers (see figure 1 element 44), a plurality of optical senders generates 
signal light (see figure 2 element 35), a frequency spacing thereof is set as to approach 
spectrum efficiency (see paragraph 0031), a bit rate (see figure 4 element 104; 
paragraph 005). Way fails to teach the product of a transmission distance and a 
transmission capacity becomes a maximum value, said product being calculated based 
on the determination of the type of modulation of signal light and also the assumption of 
an equation model expressing transmission characteristics of said optical multiplexer 
and said optical demultiplexer, and said optical multiplexer and said optical 
demultiplexer have transmission characteristics in which transmission bandwidth is set 
in accordance with said equation model, and also according to the spectrum efficiency 
at which the product of the transmission distance and the transmission capacity 
becomes a maximum value. 

However the IEEE reference teaches the product of a transmission distance and 
a transmission capacity becomes a maximum value, said product being calculated 
based on the determination of the type of modulation of signal light and also the 
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assumption of an equation model expressing transmission characteristics of said optical 
multiplexer and said optical demultiplexer, and said optical multiplexer and said optical 
demultiplexer have transmission characteristics in which transmission bandwidth is set 
in accordance with said equation model, and also according to the spectrum efficiency 
at which the product of the transmission distance and the transmission capacity 
becomes a maximum value (see Sebastien Bigo) . 

Therefore, it would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to which said subject matter pertains to have 
modified the WDM Transport System of Way by incorporating Sebastien Bigo's, the 
product of a transmission distance and a transmission capacity becomes a maximum 
value, said product being calculated based on the determination of the type of 
modulation of signal light and also the assumption of an equation model expressing 
transmission characteristics of said optical multiplexer and said optical demultiplexer, 
and said optical multiplexer and said optical demultiplexer have transmission 
characteristics in which transmission bandwidth is set in accordance with said equation 
model, and also according to the spectrum efficiency at which the product of the 
transmission distance and the transmission capacity becomes a maximum value. 
The motivation for this limitation in Fishman is to increase the bandwidth capacity as 
taught by IEEE reference. 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ralph Jean-Bart whose telephone number is (571) 270- 
1017. The examiner can normally be reached on Monday to Thursday from 8 to 4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Robertson, can be reached on 571-272-4186. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Ralph Jean-Bart 



07/27/2006 



